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1. IntrodtICtion
The backw ard ir[tegration(Klett) algorithm to lidar eqtJatio nis ge n erally m ore stable thanthe
forw ard integratio nalgorithm
tト2]
,butther eis akeydifBcul申to dete mizlethe 血 ヰ nd bot ndaly V alue･
Inthspaper. a n e w m ethod forlidar eqtlatio n･ i･e･ s o
-c alledli-S m ethod･ispropos ed･ Thefi
-S m ethod
de m ands lidar retu rn sign als alo ng botll Eorizo ntalpathand slant(o r v ertical)path. aLnd it u ses
Horin z o ntalsign als as ad ditonalil血 皿 atio nindeter miningthefar
-eJldaer osole xtin ctio n c o efBcieht
a ndthe n extin ctio n co e凪clentpr Oflle alo ngthe sla ntpath withoutart aSSuZllPtion o ntheho m ogene otlS
atm osphere. The a n alytic al soltlttio n ofthe H
-S m ethod･ in cltlding an a nalytic al expressio n of the
opticalthickn essderiv edfro mlidar observ atio ns･ a nds om eapplicatio ns areprese nted･
2 ⅠⅠ- S M etll Od
Thelidar eqtlation c anbe w ritten as
P(r) =
C E[Pm(r)＋ Pa(r)]
r
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whereP(r)is thelidar retⅦrn signal &o mthe atm osphere at the distan ce r･ C is acon stant of lidar
syste m, E islas er o utp t e n ergy, βm(r) a nd o
-
”,(r) arem olecdarba cks catter c oefBcie nt alld
e出血ICtion c oefrlCienL and P.,(r) a nd cr(, r) are aerosol backsc atter a nd extin ction coefncie nts,
r e spectiv ely.
Itc anbederiv ed 丘o皿 Eq.(1)that
to
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where α o-
三鷺山Tm(0,ro,I kq(r)a nd 紬 a er osoland･m ore mlar eEdn cdo ntobacksc弧 er
つ
ratiosI To a nd 7
･
n ,
ar e a e r os ola nd m olecdar optlC al depths, a nd S(r)=P(r)r
-
･
Co mbiningEq.(1)a nd(2)yields
g
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m
＋2T
d(ro, r)
-
2k
q(r.)
k
”,
T
”,(0, ru) 卜exp[2Tm(0, r) (3)
- 2管 Th･(0･ r,”/IoT2S(rl,k:
.I(I
一
l
)exp‡2J,:
'r
[1 一 朝 q”,(r'･,h '.)dr.
similarly. from horizo ntallidar retur n slgnalsit ca nbederiv ed
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wherepara m eters withthebar are thellOrizo ntalo n es･ a血 col-5tanta eros olextin ctlO ntO backs catter
raho alo ng horizo ntalpathis assu m ed･ Her e s a m e n e a r
･e rLd distan ce ro is take nin both c ases of
ho n zo ntala ndslantlaserpa血 btltdiffere ntBIr･C nd distan ces are c o nsidered･
co nbiningEq.(2)and(4),the aeros oloptic al depth Ta(ro, r.)betw e enro a nd far-e nd distance
Tl alongtheslantpath is
T
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wher ei(rl)
=
仁i(r)i;e xp[2(1- U km)6plr]dr
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A key qlle St10 nby using Klett
'
s m ethod is how to ex a ctly dete min e the far ･e nd e xtin ctlOn
coe瓜 cient(bo undaryvallle). Next how todeter minethe coeffic entinthetw o ca sesis studied.
過 : H dght- 加dependm lLa e , o s ote xtbzcLlon to bq eksc adcr ratio ka
ln the cas e
､
a c c o rdingtoEq･(3)a nd(5). thefar-end bo undaryvalu e(e血 nction c oeffic e nt cTa(Y.))
alo ngthe slantpathc anbedetermin ed asfo llo w s:
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Ifka iskn own ･ f(rl)ca nbedeter min ed･ a ndG ca nbe derived bydeter miningthe a er osoloptical
depth Ta(ro , rl)fro nthorizo ntal lidar retu m sigllals. In the c as e ofs m all ro orbas
ically
ho n ogeneollS aer os ole 血 ctior, c oeFICie ntbetw ee n0and r(, ･ b
彩 E /E ･ As B(rl)･ G and bare
deter min ed, I.,(r, , rt)andthenthefar
-e nd bo u ndaryv alue o
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Ll
(rl)can be deriv ed･ T he nthe
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l
d
(r.)is :
6 o(r) =
- α J m(r) ＋
s(r,･e x42(α -1,rr･ 仇 .(r.,dr.]
s(rl,/[仇 (rl,･ J m(rl,]･ 2[,
r･
s(r ” xp[2(α - I,仁1
wi th α - ka / km .
gn ,(r
F.
,dr
”]dr･
(T)
姐 王:Hel
･
ght-z
･
ndepende ntq er os ot色 感〝 cb
･
o n血 backscLZ#e, r atio ka u ndn oz n olee ulw scLdter
In the c as e. Eq.(6)canbegre atlysimplifLedas :
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2. So m e al)I)1ic atioIIS
The H-S m ethod w as usedin deri ving aeros ol extin ctlO n C OefrlCient pro丘Ies 血
･
o m a ruby･1idar
observ atio nsduring a du ststor mhap pen ed in Beijing o nApril of198S･ Fig･ 1 sho w slidar
-detected
horin z o ntal(c urv el)and vertical(cu rv e2)aeros ol e 血 ction c oefBcie ntdistnblltions m adein April
14. 1988. Figs･2-3 sllO W S a er os olextin ction codrlCientpro丘1es m adein Apri
l1la nd 12･ Assho wnin
Figs･2 13･ there w eretw opassages Of the sarldparticles or
L April 1 l･ which w ere at thelev els of 2
-3km
and3.5 -6km .
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